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Abstract
The main goal of the paper is to examine the relationship between spatial management and the innovativeness of selected 
medium-size cities of Poland. The research used taxonomic methods such as Ward's analysis. The important result of the study is 
the author's classification of medium-size cities of Poland.
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Introduction
Polish cities face huge economic, social and spatial problems (Report EU, Cities of tomorrow, 2011). One of 
these problems, one that is also present all over Europe, are difficulties in controlling unrestrained building, which 
leads to  lack of environmental order and is a barrier to the development of settlements (Study EU, 2014). This 
situation discourages investors from locating their capital in Polish cities and is not conducive to innovation of 
territorial units. The way to solve these problems should include clarification of the situation in regards to spatial 
management. The chaotic urbanization processes should be subject to controlled planning. The mechanism which 
will facilitate this is designing and enacting local spatial development plans (Howe & Langdon, 2002; Simmie, 
2004).
The basis for the functioning of smart cities is a clear, transparent planning situation. The author initiating this 
study posed the following research questions, for which answers have been sought in the present study: What is the 
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relationship between the potential for innovation and urban development of cities? What is the difference between 
cities in terms of innovation in the context of spatial management? How local governments can affect the 
development of innovative potential of cities?
This set of questions was used to determine the aim of the study. The main goal of the paper is to analyze the 
relationship between innovation and planning overlays in the context of spatial management in selected medium-
size cities of Poland. Other cognitive aims include the compilation of a classification of cities based on spatial 
development in the context of innovation and the determination of the characteristics of each cluster. The study used 
statistical data from the Local Data Bank Central Statistical Office and reports on the state of spatial planning and 
urban innovation from the Institute of Geography and Spatial Organization of the Polish Academy of Sciences. The 
study made use of the following statistical methods: Pearson's linear correlation, Ward's analysis and k-means 
analysis.
1. Background literature
Innovation is currently one of the most popular concepts in public management. Scientific literature contains 
many proposed definitions of innovation concerning both regional and local levels. This has also been reflected in 
emerging modern theories of development, particularly in the concepts of industrial districts, the network model, 
knowledge-based economy, regional specialization, the cluster or the learning region (Marinova & Philimore, 2003; 
Florida, 2008; Porter, 2003; Briggs 2009; Simmie & Strambach, 2006).
The principal factors of modern urban development are the intangible assets such as information and knowledge. 
True value of companies, especially those functioning in clusters, is determined today by their intellectual capital
(Athey, Nathan, Webber & Mahroum, 2009). It is also an important factor in the polarization of local and regional 
development (Scott, 2006). The technological revolution, in particular the development of communication 
technologies has led to the acceleration of the building process and knowledge sharing. Well-developed human 
capital of sufficient quality as well as widespread use of modern technologies are the basis for innovation and 
competitiveness of settlement units that become smart cities (Hall, 2000).
Innovation of cities may be considered in different ways. Typically, attention is paid to the presence of high-tech 
enterprises and institutions supporting the commercialization of technology. New challenges faced by cities produce 
spatial results. Most common examples of transformations refer to the formation of areas with concentrations of new 
technologies, such as technopolises, technology parks, enterprises R&D zones, business incubators, centers for the 
transfer of technology, technological and industrial complexes (Komninos, 2011; Yigitcanlar, Velibeyoglu &
Martinez-Fernandez, 2008). These changes should be accompanied by the creation of local plans for spatial 
management (Therrien, 2005).
Scientists rarely analyze spatial management issues in the context of innovation of local government units. 
Hence, the author of this paper has focused his research interests in this direction. A team of experts lead by Bryx 
tried to answer the question whether innovative changes introduced in city management are necessary (Bryx, 2014).
Results of the study on the condition of spatial planning, which have been conducted since 2004 by a group of 
specialists under the direction of Sleszynski, are also popular ĝOHV]\ĔVNL. Lately, matters dealing with the 
results of spatial planning of municipalities from the financial aspect are addressed 2OEU\V]	.R]LĔVNL .
Mlodak deals with the analyses of the innovation of Polish cities 0áRGDN . Grabinski in his work uses 
statistical methods in the analysis of processes of differentiation and development of small and medium-sized cities 
and its impact on the development of Polish polycentric settlement system *UDELĔVNL.
2. Research methodology
For study purposes 23 objects with a population ranging between 100 thousand and 500 thousand people were 
selected from 66 Polish cities granted the status of a powiat (table 1). Indicators for the study have been calculated 
on the base of statistical data from the Local Data Bank of the Central Statistical Office from 2013, and are related 
to two processes: coverage planning and investment pressure. The first defines the surface area covered by the local 
spatial development plans. The second stems from decisions on building conditions and land development. The 
degree of the cities' innovation has been acquired from the report of the Institute of Geography and Spatial 
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Organization of the Polish Academy of Sciences. Based on the review of literature mentioned above, the author 
adopted the following indicators as diagnostic variables:
X1 - the size of the area covered by local plans in the total city area in %;
X2 - the number of decisions for building conditions issued for every one thousand inhabitants;
X3 - the share of the area covered by proposed local plans within the total city area in %;
X4 - the share of the area covered by local plans which will use agricultural lands and forests for non-agricultural 
and non-forest purposes in %;
X5 - the average area covered by the local plan in hectares;
X6 - the number of decisions issued on building conditions and land development per every one thousand 
hectares of area not covered by the local plan;
X7 - the area of land excluded from agricultural and forestry production for every 1000 inhabitants;
X8 - the share of the number of developing local plans whose preparation has taken longer than 3 years in the 
total number of developed local plans in %;
X9 - the degree of a city's innovation.
Table 1. Medium-size cities of Poland in nomenclature of territorial units.
NUTS 1 NUTS 2 Medium-size cities
Central  Region Lodz Province
Mazovia Province
-
3áRFN5DGRP
South Region Lesser Poland Province
Silesia Province
Tarnów
Bielsko-BiaáD&]ĊVWRFKRZD5\EQLN
Earth Region Lublin Province
Subcarpathia Province
Swietokrzyskie Province
Podlasie Province
Lublin
Rzeszów
Kielce
%LDá\VWRN6XZDáki
North-West Region Greater Poland Province
West Pomerania Province
Lubusz Province
Kalisz
Szczecin, Koszalin
Gorzów Wielkopolski, Zielona Góra
South-West Region Lower Silesia Province
Opole Province
Legnica
Opole
North Region Kuyavia-Pomerania Province
Warmia-Masuria Province
Pomerania Province
%\GJRV]F]7RUXĔ:áRFáDZHN
2OV]W\Q(OEOąJ
-
Source: Own elaboration.
The test procedure consisted of the following steps:
- reduction of the set of variables using the Hellwig parametric method with Pearson's correlation coefficient 
matrix;
- grouping of cities using Ward's hierarchical analysis;
- determining the characteristics of individual clusters through the use of a deglomerating k-means analysis.
Calculations were performed using the STATISTICA12.0 computer package and a Microsoft Office Excel 
spreadsheet. Assumptions adopted by the study excluded from further analysis variables X2, X4 and X5. In the end 
the study encompassed the 6 remaining parameters. Euklidean distance was used in Ward's hierarchical analysis
(Panek, 2009; Olszewska, 2014).
3. Result and discussion
The results of taxonomic analysis allowed the author to examine the relationships between innovation and
coverage planning in the context of spatial management in selected Polish urban centers. The observed shared 
common features facilitated the allocation of medium-sized cities into 6 separate classes (figure 1). The limiting 
distance has been defined at the level of 0.85 using a chart comparing binding distance to binding levels.
882   Sławomira Hajduk /  Procedia - Social and Behavioral Sciences  213 ( 2015 )  879 – 883 
The first group consisted of tree-elements: Koszalin, Opole and Torun. These cities are characterized by very 
high levels of innovation and coverage planning adapted to investment pressures (local plans cover areas which are 
the most attractive to investors). The second set includes two elements: Kielce and Rzeszow, cities which show a 
high innovation and sound spatial management. The third group consists of seven cities with average innovation and 
coverage planning which is not adjusted to investment pressure (requiring a high level of coverage planning and 
displaying high investment pressure). The fourth set includes nine cities with a low level of innovation and normal 
level of coverage planning. The fifth group has complete planning, while the last category includes cities 
characterized by improper planning practices (table 2).
Source: Own calculation using STATISTICA12.0.
Figure 1. The dendrogram grouping Polish medium-sized cities by Ward’s analysis
Table 2. Characteristics of clusters in terms of innovation and spatial management.
Cluster I II III IV V VI
The degree of a city’s innovation Very high High Medium Low Very low Very low
The spatial management Satisfactory Satisfactory Bad Good Very good Very bad
Source: Own elaboration.
4. Conclusions
The literature review in the context of public management shows that innovativeness is important element in 
spatial development cities. Innovative cities, meaning those possessing the appropriate intellectual resources with 
adequate institutions and modern infrastructure, should enact good quality local spatial development plans. These 
plans should include the most strategic areas of the city as well as areas most attractive to investors for instance 
technopolises, special economic zones. A determinant of the proper conduct of spatial management is a low rate of 
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investment pressure in areas not covered by local spatial development plans.
The applications of taxonomic methods on the level of medium-size cities indicate a relationship between 
planning cover and the level of innovation. In the context of a low level of innovation of the medium-size cities in 
Poland author divided objects for six independent classes. The analysis presented a need to improve planning work 
in the third and sixth category, a step which will assuredly positively impact the innovation levels of these cities. 
The proposed methods can be used to monitor the planning coverage of other territorial units. The addressees of 
such analyses may be institutions and organizations involved in public governance and various levels of territorial 
authorities.
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